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Description 



This application relates to commonly assigned copending application Serial No. 08/712.019. Express Mai No. 
TB44098559X which is tiled simultaneously herewith and hereby incorporated by-reference for alll that J ^oses. This 
application relates to commonly assigned copending Serial No. 08/712.006. Express Mail No. TB440987360 which is 
filed simultaneously and hereby incorporated by reference for all that it discloses. This appear rel^esjo. common y 
assigned copending application Serial No. 08/712.010. Express Mail No. TB44098735X wh,ch .s f,led s.mu!taneously 
herewith and hereby incorporated by reference for all that it discloses. This application relates to.commonly.ass.gned 
copending application SerialNo. 08/712.017. Express Mail No. TB440987371 which is filed s^taneously he.ew.th 
and hereby incorporated by reference for all that it discloses. This application relates to comft»nly,ass.gned copending 
application Serial No. 08/712.016. Express Mail No. TB440987404 which is filed simultaneously herewith and hereby 
incorporated by reference for all 'that it discloses. 



FIPI D OF THE I NVENTION . , 

This invention relates in general to imaging elements, and in particular to imaging elements comprising; a support 
material containing a layer which provides protection against the generation ^^f^^^Z 
lies the antistatic layer. The protective layer is coated from an aqueous coating solut.cn 

comprising a carbSxylic acid containing vinyl, polymer or copolymer. The invention provides coating cpmpositK)^ that 
have improved manufacturing and film forming characteristics. The protective layer exhibits supenor physical properties 
including exceptional transparency and toughness necessary for proving res^ 

and ferrotyping. In addition, coatings of the present invention provide ^reduction ir> the a^orrt of yo^ejr^an|C com- 
pounds emitted during the drying process, and are. therefore, more attractive from an environmental standpoint. 

BACKGROUND OF THE INVENTION 

It is well recognized in the photographic industry that there is a need toprovide phcrtographic f ilrn^aMpaperwith 
antistatic prcrtectioh. Such protection is important since the accumulation of static charges as a result of various factors 
in the manufacture, finishing, and use of photographic elements is a serious problem in the photographic art. Accumu- 
lation of static charges can result in fog patterns in photographic emulsions, various coating imperfections such as mot- 
tle patterns and repellency . spots; dirt and dust attraction which mayresult in the formation of "pinholes , m processed 
films, and a variety of hailing and conveyance problems. - ' 

To overcome the problem of accumulation of static charges rt is cpnvent.onal pract.ce to prov.de an antistatic layer 
(i e a conductive layer) in photographic elements. A very wide variety foUritistaticjayers are Kno^ to i«e>r^)hoto- 
graphic elements. For example, an antistatic layer comprising an alkali metal salt ^e^ymer^er^' a^^-- 
lundecanoic acid is disclosed in U.S. Patent No. 3,033.679, Photographic films haying a metal haWe.such a^sod.um 
chloride or potassium chloride, as the conducting material.in a hardened polyvinyl alcohd birxler ar^de^ibed jnUS. 
Patent No 3437 484 In U.S. Patent No. 3.525.621. the antistatic layer is cwrprised d ; collpidal silica and an organic 
antistatic agent such as an alkali metal salt of an alkylaryl polyether sulfonate, an alkali metal v salt pfan^yteulfonic 
acid, or an alkali metal salt of a polymeric carboxylic acid. An.antistatic layer comprised of an W^^i!WW,po«- 
yelec^rolyte. colloidal silica and a polyalkylene oxide is disclosed inU a Patent No.. 3,630.740, ^ 
3 681 070 an antistatic layer is described in which the antistatic agent is a copolymer of styrene a^:s^ene sulfonw 
acid US Patent Mo 4 542 095 describes antistatic conpositions comprising a ^tt^ 

mer'having polymerized alkylene oxide monomers and an alkali metal salt In. US; Patent No^igie.Ol^an.antjstatic 
layer comprising a styrene sulfonate-maleic acid copolymer, a latex binder, and a alkyl-substituted trifunctwna^az.rKl.ne 
crosslinking agent are disclosed. An antistatic layer comprising a vanadium pentoxide colliodal gel is described .n U.S. 
Patent No 4203 769. U.S. Patent Nos. 4.237.194. 4.308.332. and 4.526.706 describe antistats based on polyaniline 
salt-containing layers. Crosslinked vinylbenzyl quaternary ammonium polymer antistatic layers are described in U.S. 

Pate Fr l equeXme 8 chemicals in a photographic processing solution are capable of reacting with or solubilizing the con- 
ductive compounds in an antistatic layer, thus causing a diminution or complete loss of the desired antistatic properties. 
To overcome this problem, antistatic layers are often overcoated with a protective layer to chemically isolate the anti- 
static layer and in the case of backside (that is. the side opposite to the imaging layer) antistatic layers the protective 
layer may also serve to provide scratch and abrasion resistance. 

Frequently, the protective layer is a glassy polymer with a glass transition temperature (Tg) of 70 C or higher that 
is applied from organic solvent-based coating solutions. For example, in the aforementioned U.S. Patent No. 4.203.769 
the vanadium pentoxide antistatic layer may be overcoated with a cellulosic protective layer appl.ed from an organic sol- 
vent U S Patent Nos. 4,612.279 and 4.735.976 describe organic solvent-applied protective overcoats for antistatic lay- 
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ers comprising a blend of cellulose nitrate and a copolymer containing acrylic acid or methacrylic acid. However, 
because of environmental consid^atiqis rt is desirable to replace organic ^qlv^nt-basied coating formulations with 
water-based coating formulations. The ch^lengelias been ta that provide similar phys- 

ical and chemical properties in the .dried .film that can be bbtiinied wiitf organic-solvent based coatings. 
5 Water insoluble polymer particles contained iri aqueous latexes and dispersions reported to be useful for coatings 
on photographic films typically have tow glass transition temperatures (Tg) to insure coalescence of the polyirier parti- 
cles into a strong, continuous filnv.^ 40 b C. Typically these polymers are 
used in priming or "su^ 

tographic emulsion layers. Such low T&^y^ ah eriujisibniayer, may not be 

ta ; ^ .suitable as. ifor exarhple. bating layers sihre nSay^be poor, to futly coalesce a 

.polymer latex with a higher Tg requires siigriiftaritQ^^ bf.coile&in^ is undesirable for several : rea : 

sons. Volatilization of the coalescing aidaMhe cp^ti^ environmental stWidpoint. In addi- 

tion^ subsequent recohdensatiOT^ areas of the costing rriachine may cause coating 

imperfections and conveyance problems, Ck&lesc^a^ 
is the polymer aitf adversely ^ 

. . An approach reported to prp^e 
... polymer particles; A.soft (low tg^^ 
^.desirable physical properties. The cc^?h^ 

_ n The polymerisation method is nQn : .tr„ryial.^ ^ that bontairi the ^ftjjolym^r infused?irit6 the' hard 

20 , . ; poiymer. rather than a true core-sheH siructuta iray result (Journal of Applied Pblynier '"'asienice*; Vfti'. -SSV^g&^H 21 B 
.^1990): Aqueous costing conpositior^s qcHT\pris^ng j^e-shell latex pplymer particles and use of such cwale^ngaldifree 
compositions as ferrotyping resistar^iayers in p^ are disclosed in Upson and Kestner U;S. Patent 

No. 4,497,917 issuedFeb. 5. 19851 ffre^yritos^^ of greater than 70 ? C and 

a shell wth.aTgfrom25to,60*e 1 
25 U.S. Patents 5,006, 451 and S.22 1 ,598 disuse the use^W^ym6r barrier iayers.appiied over a vanadiurh pehtox- 
ide antistatic subbing layer that prevents tt&lb!^^ processing. These barrier 

... layers provide excellent adhiesion to oyert^^ 
scratches, and ^rasion .is inad^uat(e. ; 

U.SPatent Nos. 5,447,832 and 5,3^;^ de^ 
30 colloidal poiymer particles > a^-rioriVfilfh;^ are coasted from an aqiieous 

medium and contain polymer parties bf bb the film forming col- 

loidal pqiymer particle^ from 20 to 70 percert bf wei^ 

U.SPatent No. 3.895.949 descrites a pK'6^ a layer bf photosensitive i^e^id^atiis-'bver- 

coated with a protective layer containing a copolymer obtained by reaction between 10 to-76^rc^;l^ : Vif€f^Mdf an 
35 unsaturated carboxylic acid and at least one ethylenically unsaturated compound qonprisihg up to 40 percent by weight 
of a hard component such as styrene or methyl methacrylateand 50 to 30 percerittty weujht of : a sdft 'boh^i^^ : such 
asethyl acrylate, or butyl acrylate. Polymer partjcleslh^ of low Tg, and therefore can coa- 

x :l^^-.aj^;ft>rrn atraospafj^^ efe- 
. merit?. ^However, these low Tg polymers are. np^ and 

<o .•.JeiTOtypinq . .. -V; 1 " 

U.S.PateintNos. 5;t6$ i 2l54 aq&j^ 
. ; ^acrylic la^ 

. .boxyiic acid containing monbmer, ard 6.5 to 10^ arid tias a Tg^bf fra^i ^4C) tb 40 6 C and 

: - v-a molecular weight of from 500,000 to 3;000,000. UjS^ateilt Nos. 5;3T4;945 and 4,954;559 v des<*ibe;a waiter-based 
45 coating composition containing an acrylic latex and a polyur ethane. The acrylic latex contains 1 to 10% of methylbl 
(meth)acrylamide. 0.5 to 10% carboxylic addxx>ritainirig monomer, ahd.0.5 to 10% hydroxy! containing monomen and 
has a f g of from -40 to 40 *C. and a mdecular wei#t of frpm 500.000 to 3.000.000. U.S. Patent No. 5.204.404 
^ describes a water-based coating corinpbsitiori containing mixture if a dispersed acrylic silane polymer and a poly- 
" uretHane. The acrylic silane polymer contains i to 10%bf silane containing acrylates, O.T to 10% of caHDOxylic acidcbn- 
5<k. Jaining monomer, and 2 to 1(0% of hydroxyi containing monomer. The polymer has a Tg of from -40 to 25 °C and a 
^molecular weight of from 500.000 to 3.000,000. 

Film formation from a coating compositibn in general involves the deposition of a coating liquid onto a substrate and 
its transformation into an adherent solid coating. During such a process, the solvent must be removed; without adversely 
affecting the perfprr^ intb-the coating. The drying step is 

55 therefore extremely important iri defect formation because it is the last step in the process where the chemistry and 
physical properties .of the product can be affected. For a perfect solid coating to form, the film must remain liquid long 
enough after deposition to allow the surface defects to flow out and disappear. However; if the wet coating remains as 
a low viscosity liquid for too long a time period, non-uniform airflow in the dryer can cause non-uniform flow of the wet 
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coating at the surface, resulting in the formation of so-called drying mottle. Drying mottle is defined as an irregularly pat- 
terned defect that can be gross, and at times it can have an iridescent pattern. The iridescence pattern is very objec- 
tionable to a customer. For example, in the case of microfilms, customers normally view the image as film is lighted from 
the backside. If the backing layer exhibits an iridescence pattern, it can have a deleterious effect on the ability of a cus- 

5 tomer to view the image. 

For coating compositions comprising solution polymers, the viscosity of the coating during drying is a strong func- 
tion otpolymer concentration. Their f ilm.formation ability is therefore very good, the dried film is uniform, and te kirface 
fairly sjrfooC compositions comprising water insoluble polymer particles/the viscosity build-up 

during drying is a Very slow function df solids. The wet coating surface is therefore very prone to air disturbanceiarid to 

w. surface tension faeces, Consequt^ly. films formed from aqueous coating compositions comprising water ihsojcjble pol- 
ymer particles often exhibit an objectionable iridescence pattern. . ' : 

Film formation from aqueous coating compositions comprising water insoluble polymer particles also involves par- 
ticle packing and deformation. Particles have to experience a significant amount of deformation to form a cpntiriuous, 
transparent film. The pressure profile.due to partide elastic deformatibn is such that the particle is in con^re^sion at 

15 the center of the particle and in tension at the edges. As long as there is ho. polymer flow or polymer chain diffusion 
across the ^rticiei^articie interface, as is the case ;in photographic ^pport"^>ating applications due fo visfy limited 
dryer length i and vef y short drying time, the particle-particle interface is vefry weak, and internal stress will tend to sep- 
arate particle along that interface. Unless the dried coating experiences further heat relaxation at hightemperature, 
the internal sfressfwill per^st and result in adhesion failure at the particle-particle interlace or the ^ partidersubstrate 

20 interface 

. . • ' tn repent years, the conditions under which the imaging elements are manufactured and irtiliz^ have become even 
. more severe. This is erther.because applications for imaging elements have been extended to more se/er^ environ- 
ments or conditions, for example, higher temperatures must be withstood during manufacturing, stora-ge. or use. or 
because manufacturing and processing speeds have been increased for greater productivity. Under these conditions. 
25 the above mentioned methods to c^ain aqueous coating compositions for protedive overcoats that are free of organic 
solvents become deficient with regard to simultaneously satisfying all of the physical, chemical,^ 
requirements 'for such a layer A foremost objective of the present invention is therefore to provide an ^^^cbating 
oompoation for ^ protective layer that overlies an antistatic layer in which the coating com^ 

tective layer is essentially free of organic solvent. The protective overcoat has excellent film forming characteristics 
30 . under the drying condHions used for imaging support manufacturing processes, forms a dried layer free of drying mot- 
6 , a^ protects the antistatic layer from film prbcesarig solution the protective overcrat con^ as 
^ of an imaging element tHey provide excejlent resistance to scratches, abrasion. 

fjUbcWng, and ferrotyping. 
as' 1 5^1 IMMARY OiF THE INVENTION 
Inacp^ancew^ 

. and^^^^K^W^e layer "farmed frphi. an- aqueous- coating sdlutidn -conjteining 'a film : .forming;^^^ a 
' crosslinking agent whWein the binder comprises a carboxylic add containing vinyl polymer or copolymer having a 
40 ; gla^,transition temperature of greater than 50 °C arxl an acid number of from 60 to 260. Thecarboxy^ 
" th ^polym^r pr^ci^ -aniihel 'to provide; sfpH of the <X)mpositibn bf 7 to 10. The 

^b^iinl^ agent with the the polymer .or cpfwlyhier to improve the resistanc^orthe layer to 

45 DESCRIPTION OF THE INVENTION 

■*.'"*" the imaging elements to whic^m^ 
. use for which they are intended. Such elements include, for ..example, photographic, electrostatographic. photothermo- 

graphic. migration, electrothernriographic. dielectric recording, and thermal dye transfer imaging elements. 
50 The support material used in this invention can comprise various polymeric films, papers; glass, arid the like, but 
both acetate and polyester supports well known in the art are preferred. The thickness of the support is not critical. Sup- 
port thicknesses of 2 to, 10 mil (0.002 to 0.010 inches) can be used. The polyester support typically employs an under- 
coat or subbing, layer weH. known in the art that comprises, for example, for polyester support a vinylidene 
chloride/methyl ac^late/itapDnic acid terpdymer or vinylidene chloride/acrylonitrile/acrylic acid terpolymer. 
55 The layers of this invention can be employed on either side or both sides of the support. The protective overcoat 
layer of the invention may serve as the outermost layer of the imaging element or it may be overcoated witbother layers 
well known in the imaging art. for example, it may be overcoated with receiving layers, timing layers, antihalation layers, 
stripping layers, transparent magnetic layers, and the like: The layers in accordance with this invention are particularly 
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advantageous when they are present as the outermost layers on the side of the support opposite to the imaging layer 
due to superior physical properties including resistance to scratches, abr^sionf bfobking, arid ferrotyping. 

Coating compositions for forming the protective overcoat layers in accordance with the present invention comprise 
a continuous aqueous phase containing a film forming binder arid a crosslinking ag^/wtiereiri the binder comprises 

5 a carboxylic acid containing vinyl polymer or copolymer haiving. a glass transition temperature of greater than 50 °C and 
. an acid number of from 60 to 260.. preferably from 60 to 150. Acid riurrtoer is in general determined by titration and is 
defined as the number of milligrams of KOH required, to neutraiiie 1 gram of the pblymer. The carboxylic acid groups of 
the polymer or copolymer are reacted with ammoriia or amine to provide si pH of the imposition of 7 to 1 0; The glass 
transition temperature of the polymer is measured biEftore neutraliz^ibh of its c^rto ammonia or 

10 .amine. If the apid number of the pplymer is less than $0, the resuftaiht coatirig does riot form a transparent film; H the 
ackJ number of the polymer is larger than 560, the resultant aqtiebus; coatrrig has a^high viscosity; Iri addHibri; feven in 
the presence of high concentrations of crosslinking agent, the resultant dried.coatirig obtained for polymers having an 
acid number greater than J?60 may. have poor resistance to filmprrc^ may 
. be acfded tb the protective bverc^iat' layer citing cprri^&tibn, including surfactants; emulsif iers ; coafirig; aids, matte 

75 particles, rheology modifiers, inorganic f illers such as ^ metat oxide! particl^ ptgnrients, magnetic pai^idles. bipclde^ and 
the like.The costing composition may alio include a small ^ourit'bf drg^^ concentration of 

<wgariiq solvent is less than l .percent t^ weight of the 

.. . The vinyl polymers or copolymers useful for the prptectivei overcoat layer of the present inveritibn include those 
obtained by iriterr^lymerizing one or rnpre e^yleriicially unsaturate with 
20 other ethylenically unsaturated; rnondmers including, forexampte, alkyl ; ^eris of acrylic or methaayi^ 
. .meifiyl mettecrylate. ethyl rrothacrylate; butyl meths^ylate, e^ 
ylate. lauryl methaerylate. ^ethylriexyl metrracrVlatie, nbnyl aayiaW methaerylate. the hydrbxyaikyr esters of the 
same acids such as 2-hydn^yethyl acrylate, 2-hydroxyethyl^ jand 'S-hydroxypropyl methacryj^e; the riitrile 

and amides of the same adds such as acrylonitrile. rrieth^yjof^ acetate; viriyi propiori- 

25 ate, vinylidene chloride, vinyl chloride, and vinyi aromatic con^unds su^ styrerie arid vinyl toluene. 

., . .dialkyl majeates. dialkyl rtacbnates. dialkyj methyterie^rrialc^^ 

unsaturated *ripnorners containing rartoxylic acid groups include achylic rftonom such as aaylic acid>Tn6th4crylic 
. acid, ethacrylic acid, itaconic acid, maleic acid, fumaric aqd. mbripali^yl ita&riate ir^ itacbnate. 
monoethylhaconate. arxl rron<±utyl itacoriate. m 
30 and TO>nobutyl rnaleate. dtraconrc 

When the polyrnerization is carried but using a fi^roxyl^<^tainirig m ester 
. of achylic or methacrylic acid, a vinyl polymer cental 

the vinyl polymers <aecbrdirig;fo 
methpds. bulk polymerization rriethpds. emujsiph riolymerizatibn method^ 
35 person polymerization methods, the pblyriierizatiori prbce^ fe radical ihitiatbfs: Frbe rad- 

icals of any sort may be used. 'Preferred initiators include peritrtMes^such 
; per$ulfate. etc.), peroxides (such as hydrogen peroxide, benzoyl peroxide, cumene hydroperoxide tertia^bu^ perox- 
ide, etc ), azo compounds (such as ^zbbiscyariovalenc acid, and xediik iriitiaftbre (such as 
hydrogen peroxtdie-iron(i!) s^. rxitassium per& or 
*?. mixtures thereof taiown in the $rt..sueh n as ^ 

.^:;k^^^ ; methyl butyt kj^oTO, e^i^su^J a£ <&r^a^iat^ 
. ether v and alcohols such ^ ^^rop^o^ 
izing with an amine or artjmonia. the brganic soiv^^ 
45 solvents which are compatible. with water are preferred tb be used as reaction medium during sokitiori pbiymerization. 
Suitable examples of amines which can be used in the practice of the present invention include diethyl amine; triethyl 
amine, isopropyl amine, ethanolamine. diethanolamirie. and rhprpholine. 

, . A preferred method of preparing the viriyi polymer of the present invention is by arierriulsfon polymerization proc- 
ess where ethylenically unsaturated monomers are mixed together with a water sduble initiator and a surfactant. The 

so emulsion polymerization process is well known in the art (see, for example, Padget, J. C, in Journal of Coating 
Technology. Vol 66. No. 839, pages 89-105. 1994; El-Aasser, M. S. arid -Fitch; R: M. Ed:, Future Directions in Polymer 
Colloids, NATO ASI Series, No 138. Martinus Nijhoff Publishers. 1987; Arshady; R.. Colloid & Polymer Science; 1992. 
No 270, pages 71 7-732; Odian. G. t Principles of Polymerization, 2nd Ed. Wiley(1981 ); arid'Sorensori. W P, arid Camp- 
bell. T W., Preparation Method of Polymer Chemistry, 2nd Ed. Wiley (1968)): The polyrnerization process is initiated 

55 with free radical initiators. Free radicals of any sort can be used; Preferred initiators include those already described. 
Surfactants which can be used include, for example, a sulfate/ a sulfonate, a cationic corrpbund, an arnphoteric com- 
pound, or a polymeric protective colloid. Specific examples are described in " McGUTCHEON'S Volume 1 : Emulsif iers 
& Detergents. 1995. North American Edition ". 
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The vinyl polymer particles made by emulsion polymerization are further treated with ammon.a or amine to neutral- 
ize carboxylic acid groups and adjust the dispersion to pH values from 7 to 10. 

Grosslinking comonomers can be used in the emulsion polymerization to lightly crosslink the polymer parhcles. It 
is prefered to keep the level of the crosstinking monomers.low so as not to affect the polymer film forming characteris- 
tics, Preferred crosslinWng comonomers are monomers which are polyfunction* with respect to the polymerization 
reaction including esters of unsaturated monohydric alcohols with unsaturated monocarboxyhc acds such as ally 
methacrylate. allyl acrylate. butenyl acrylate. undecenyl. acrylate. undecenyl methacrylate. vinyl acrylate. and vmyl 
methacrylate. dienes such as butadiene^ isoprene. esters of saturated glycols or d.ols with unsaturated monocar- 
boxylic acids, such as ethylene glycol diacrylate. ethylene glycol dimethacrylate. .triethylene glycol dimethacrylate. 1 .4- 
butanedtol dimethacrylate. 1.3-butanediol dimethacrylate. and polyfunctuional aromatic compounds such as drvmyl 
bei\zene 

The protective overcoat layer coating composition in accordance with the invention also contains suitable crosstink- 
ing agents which can react with the binder polymer or copolymer in order to improve the resistance of tha layer to Mm 
processing solutions. Suitable crosslinWng agents include epoxy compounds, polyfunctional az.rid.nes. methoxyaltyl 
melarnines, triazines. polyisocyanates. carbodiimides. and the like. Preferably, the crosslinking agent is present in the 
amount from 1 to 30 weight percent, preferably from 5 to 25. of the carboxylic acid containing polymer orropolymer. 

Matte particles well known in the art may be used in theprotective overcoat coating composrtions of ^nvent|on ( 
/such matting agents have been described in Research Oisdosu^ 

When polymer matte particles are employed, the polymer may contain reactive functional groups capable of fuming 
covalerrt^withthebirri^^ 

to promote improved adhesion of the matte particles to the coated layers. Suitable reactive functional groups include: 

hy^oxy^carboxyl.c w « 

The protective overcoat coating composition of the present invention may also include lubricants or combinations 
Of lubricants to reduce the sliding friction of the photographic elements in accordance with ^w^Typ^^ 
cants include (1) silicone based materials disclosed, for example, in U.S.Patent Nos. 3.489.567. 3.080.317 3.042^22, 
4 004 927 and 4.047;958. and in British Patent Nos, 955.061 and 1.143.118; (2) higher fatty aods and derivatives, 
higheralcohc^ 

:<^*W.^«^m*& etc. disclosed in U.S. Patent Nos. **^£7^™&™ 
3l06.311; 3.933;516; 2.588.765; 3.121.060; 3.502.4^; 3.042.222. arid 4.427.964; ^ 

1 198 387- 1 430.997; 1,466.304; 1.320.757; 1 .320.565; and 1.320.756; and in German Patent Nos. 1.284.295 and 
:1-284 : 294 (3) liquid paraffin and paraffin o r ^ natural and synthetic waxes 

petroleum waxes! mineral waxes and the like; (4)' perfluoro- or fluoro- or fluorochloro^ which 
TridudepdyM 

vinyl e^lork^ containing perfluoroalkyl side groups and the ^Lubr.- 

cante useful In/the, present invention are described in further detaU in Research D,sctosure No.308. published Dec. 

■ 1389 oaoe 1006 
Thepr^ 

weH known i^the art. Particularly useful anttetatic layers include those described in aforementioned U.S. Patents 
4,070.189; 4.203.769: 4,237.1 94; 4.368.332; and 4.526,706; for example. 
Theanti^^ 

vanadium pentoxide! RreferaWy^ yanadiu^pentoxWe is doped with silver A polymer binder. ^^^'^ 
= :chk>rkie^inir^ terpolymer.iatex or a polyesterionomer dispersion, is preferaWy employed in the antistatic layer o 
impVove^hejntegrity of the layer and to improve adhesion to the undercoat layer. The weight ratio of po ymer bmder to 

contain a, wetting akJ to improve cpatabilrty -Typically, the antistat layer is coated at a dry coverage of from 1 to 200 

Antistatic layers described in U.S. Patent No. 4.070.189 comprise a crosslinks vinylbenzene quaternary ammo- 
niumpolymer in combination with a hydrophobic binder wherein the weight ratio of binder, to antistatic crossl.nked pol- 

^^The^tetic compositions described in U.S. Patents 4.237. 194; 4.308.332: and 4.526.706 comprise a coalesced, 
cationically stabilized latex and a polyaniline acid addition salt semiconductor wherein the latex and the semiconductor 
are chosen so that the semiconductor is associated with the latex before coalescing. Particularly preferred latex binders 
include cationically stabilized, coalesced, substantially linear, polyurethanes. The weight ratio of polymer latex partic es 
to polyaniline in the antistatic coating composition can vary over a wide range. A useful range of this weight ratio is 1 :1 
to 201 Typically, the dried coating weight of this antistatic layer is 40 mg/m or less. 

The coating compositions of the invention can be applied by any of a number of well-know techmques. such as dip 
coating, rod coating, blade coating, air knife coating, gravure coating and reverse roll coating, extrusion coating, slide 
coating curtain coating, and the like. After coating, the layer is generally dried by simple evaporatoon. which may be 
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accelerated by known techniques such as convecti<?n heating. Known coating and drying methods are described in fur- 
ther detail in Research Disclosure No. 308, Published Dec. 1989; pages 1007 to 1008. 

In a particularly preferred embodiment, the imaging elements of this invention are photographic elements, such as 
photographic films,- photographic papers or photographic glass plates, in which the image-forming layer is a radiation- 

s sensitive silver halide emulsion layer. Such emulsion layers typically comprise a film-forming hydrophilic colloid. The 
most commonly used of these is gelatin and gelatin is a particularly preferred material for use in this invention. Useful 
gelatins include alkali-treated gelatin (cattle bone or hide gelatin), acid-treated gelatin (pigskin gelatin) and gelatin 
derivatives such as acetylated gelatin, phthalated gelatin and the like. Other hydrophilic colloids that can be utilized 
alone or in combination with gelatin include dextfan. gum arabic, zein, ^casein, -pectin, collagen derivatives, collodion. 

w agar-agar, arrowroot, albumin, and the like. Still other useful hydrophilic colloids are water-solgble polyvinyl compounds 
such as polyvinyl alcohol;,^ 

The photographic dements of the present invention can be snrple black-and-white or monck^rbme elements com- 
prising a support bearing'a layer of Hght-sensitive silver halide emulsion or theycan be multilayercand/pr multicolor ele- 
ments. 

75. Color photographic elements of this invention typically contain dye image-forming units sensitive to each of the 
three primary regions of the s^ecfrum. Each unit can be comprised^ a single silver halide emulsion layer.CM* of multiple 
emulsion layers sensitive 16 a given region of the spectrum. The layers of the Element, including the layers of the image- 
forming units, can be arrahged in various orders as is well known in the art. 

A preferrsfj photographic element according to this invention comprises a support bearing at -least one Wue-sensi- 

20 live siiver halide emulsi6n1ay<Br having associated therewith a yellow image dye-providing materialist least one green- 
> sensitive silver halbe emulsion layer having associated therewith a magenti image dye^rb^ 
one red-sensitive silver halide emulsion layer having associate therewith a cyan image dye-providing material. 

In addition to emulsion layers, the photographic elementsof the present invention can contain Qhe ormpre auxiliary 
layers conventional in photographic elements, such as overcoat layers, spacer layers, filter layers, ihterlayers. antihala- 

25 Won layers, pH lowering layers (sometimes referred to as acid layers and neutralizing layers), timing layers, opaque 
reflecting layers, opaque light-absorbing layers and the like. The support can be any suitable support used with photo- 
graphic elements. Typical supports include polymeric films, p^er(ihdudingpoly^ like. 
Details regarding supports and other layers of the photographic elements of this invention are contained in Research 
Disclosure. Item 36544, September. 1 994. 

30 The light-sensitiye silver halide emulsions employed in the photographic elements of this inv^iqoi can include 
coarse, regular or fine grain silver halide crystals or mixtures thereof and can becomprisedof such; silver; teilides as 
siiver chlofids. silver brbmide. silver bromoiodide. silver ^IdrbbrqmideV stive 
andmixtu^ for example, tabular grain light-sertsitive silver halide erriul^ 

siohs can ^ be ne§ative : wprking or direct positive emulsions. They can fcftrri latent images 

35 bf frie siiver halide grains or in the interior of the silver halide grains. They can be chemically;^ 

in a^pidarTC0 with u although other : ^drop^ilip 

Can be used i in accordance vyith usual practice. Details regarding the silveir halide emulsions are TOntain^ in' fiesearch 
Disclosure . Item 36544. '^ebtember. 1994, and the references : listed therein. v^vr^i !; , 
. " the phbiqgj^ic silver halide emulsions utilized in this ihveritioh can contain other add^dar<^r^ntipnai in the 

46 ,p^tp^ra^c $rt Use^l^ehda am described, for example, in Research Disclosure. Item 36544, ;S^^n*er f :1 994. 
\ Useful agenda ifKludcS^ectral senatizif^ dyes; desen^itizers; antofoggants, masking. <x>upiers> lijK 1 ^^^. QIR 
compounds; antistaift ia^4nts; image dye stabilizers, absorbing ;rateria1&such as*f Hter dyeSvaixi UV : flight- 
S^ttiefjng h^ • / ^ : . ; \ . • 

^ S^ef^ng c^h the dye-imad€^rdviding material employed in the f^btographic ^ element; it can be irrcprporated in 

45. the ^ sflyer :halide emulsidri layer or in a separate layer associated with the emulsion layer. The ;dye^mage-providing 
. mat^iaii.canfce arly of a nurrtoer known in the £rt, such as dye-forming couplers, bleachable dyes, dye developers and 
rtidox dye-releasers, and the particular one employed will depehd-on the nature of the element, and^the type of image 
desired. . 

Dye-image-providirig -materials employed with conventional color materials designed for processing. with separate 
so solutions are preferably dye-forming couplers; i.e.. compounds which couple with oxidized developing agent to form a 
dye. Preferred couplers which form cyan dye images are phenols and naphthols. Preferred couplers which form 
magenta dye images are pyrazolones and pyrazolotriazoles. Preferred couplers which form yellow dye images are ben- 
zoylacetanilides and pivalylacetahilides. 

The present invention will now be described in detail with reference to examples; however, the present invention 
55 should not be limited to these examples. 

The examples demonstrate the benefits of the aqueous protective overcoat and antistatic coating compositions of 
the present invention, and in particular show that the coating compositions of the present invention have excellent film- 
forming characteristics under drying conditions typically used in photographic support manufacturing process. The pro- 
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tective overcoat layers exhibit superior physical properties including exceptional transparency, resistance to fdm 
processing solutions so that the antistatic properties of the imaging element remain after film processing, and, when the 
protective overcoat serves as the outermost layer, it provides excellent resistance to scratches, abrasion, blocking, and 
ferrotyping. 

EXAMPLES 

Preparation Anueous Cogtinn Gomoos itinns Used in tha Example Coatings 

The aqueous coating compositions used in the example coatings are prepared by first forming a carboxylic acid 
containing copolymer latex and mixing the latex with other components used in the coating composition. 

The blowing gives an example for the preparation of an aqueous coating composition from a poly(methyl methacr- 
ylate-co-methacrylic acid)Jatex. It is understood other aqueous coating compositions can be prepared in a similar man- 

' Astirred reactor containing 1012 g of deionized water and 3 g of Triton 770 surfactant (Rohm & Haas Co.) is heated 
to 80 ? C and purged with N, for 1 hour, After addition of 1 g of pdtassium persulfate. an emulsion containing 2.7 g of 
Triton 770 surfactant. 267 g of deionized water. 255 g of methyl methacrylate. 45 g of methacrylic atfd.6 g of methyl-3. 
mercaptopropionate chain transfer agent, and 0,5 g of potassium persulfate is slowly added over a penod of 1 hour. The 
reaction is allowed to continue for 4 more hours before the reactor is cooled down to room temperature, The latexpre- 
pared is filtered through an uttrafine filter- (5 M m ojt^ 

an acid number of 97.8 and a weight average mdeeular weight of 24.000. The latex has a pH value of 2:0-2.5. 

The pH of the poly(methyl methacrylate-co-methacrytic acid) latex so prepared is then adjusted with a 20 wt% tn- 
ethylamine solution. The mixture is stirred overnight and an appropriate amount of water is added to give a final solids 
Of 7wt%. 

Comparative Samples AMand Exam ples 1-13 

The following examples show that the coating compositions of the invention provide transparent and void-free, 
impermeable films that are comparable with layers applied using soluble polymers. A polyethylene terephthalate f.lm 
support that had been subbed with a terpolymer latex of vinytidene chloride, methyl acrylate. and rtaconic acid was 
coated with an aqueous antistatic forrmilation c^ % of silver-doped vanadium pentox.de, 0 075 

weight % of a terpolymer latex of methylacrylate. vinylidene chloride, and rtaconic acid (15/83/2) and dried at 100 °C to 
yield an antistatic layer having a dry weight of 8 mgym 2 . Aqueous coating solutions comprising 7 wt% total solids were 
applied onto the abovementioned antistatic layer and the coatings dried at 100 "C for 2 minutes to give protect.ve over- 
coat layers with a dry coating weight of 1076 mg/m 2 . and the coating:appearance was recorded. The coating composi- 
ttonsahd results are reported in: Tabie 1 . Transparent, exceptional-quality films that are comparable in appearance to 
organic solvent applied coatings are obtained"!*** coatoig.coniDO$ittonpf-the invention. . 

In Table 1 CTA represents methyl-3-mercaptopropionate or dedecyj mercaptan chain transfer agent used in mak- 
ing thevinyl polymers, MMA represents methyl methacrylate. MAA represents methacrylic acid. AA represents acrylic 
-acid - BA represents butyl acrylate. EMA represents ethyl-methacrylate. and HEMA represents hydroxyl ethyl methacr- 
ylate: Table 1 ateo snows the pH value of ; tbe cpating.a^^ 1, all the vinyl copolymers cpmprismg either 
ethyl methacrylate or methyl methacrylate. tevea Tg t yalu^ , 

Cfcrnparatrve» compositions containing vinyl copolymer latexes at 

low pH. and the resultant coatings are hazy and non-transparent. Comparative samples E-G and I are prepared from 
aqueous citing compositions containing vinyl polymers having an acid number less than 60 at high pH and the result- 
ant coatingsare hazy and non-transparent. Comparative sample H is prepared from an aqueous coating composition 
containing a vinyl polymer having a Tg value of 73 »C and an acid number of 65.2 at low pH. and the resultant coatrng 
is hazy and non-transparent. On the other hand, transparent, exceptionality films.that are comparable in appear- 
ance to organic solvent applied coatings are obtained for the coating compositions of the invention. 
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Table 1 





Coating 


Polymer 


CTA (wt %) 


Acid Number 


pH 


Mppearance 


5 


Sample A 


EMA/MAA 95/5 wt% 


0 


oo c 

32.5 


o o c 
2-^.5 


nazy/wnue 




Sample B 


MMA/MAA 90/10 wt% 


2 


ec o 
65.2 


o o c 


nazy/wniie 




Sample C 


EMA/MAA 90/10 wt% 


0 




9 O C 

2-^.0 


riazy/vvnue 


10 


Sample 0 


EMA/MAA 85/15 wt% 


1 


Q7 Q 

y f.o 


o o c 
2-2. 0 


riazy 




Sample E 


MMA/MAA 95/5 wt% 


2 




o no 


riazy/ wnne . 




Sample F 


MMA/AA 92.5/7.5 wt% 


0 


58.4 


9.0 


Hazy 




Sample G 


MMA/AA 92.5/7,5 wt% 


2 


58.4 


9.0 


Hazy 


15 


SampteH 


MMA/BA/MAA 65/25/10 wt% (Tg=73 °C) 


0 


65.2 


o o c 

2-2.5 


Hazy 




Sample 1 


MMA/HEM A/MAA 75/20/5 wt% 


0 


32.5 . 


y.u 


nazy 




Example 1 


MMA/AA 90/10 wt% 


0 


-7*7 

77.9 


9.0o 


Excellent 


20 


Example 2 


MMA/AA 90/10 wt% 


2 


77.9 


9.46 


r„ AA ii ***** 

Excellent 




Example 3 


MMA/AA 87.5/12.5 wt% 


1 


97.3 


9.75 


Excellent 




Example 4 


MMA/MAA 87.5/12.5 wt% 


1 


81.5 


; 9.0 


Excellent 




Examples 


MMA/MAA 85/1 5 wt% 


0 


97.8 


8.30 


excellent 


25 


Example 6 


MMA/MAA 85/1 5 wt% 


1 


97.8 


9.61 


excellent 




Example 7 


MMA/MAA 80/20 wt% 


0 


130.4 


T CO 

7.53 


Excellent 




Example 8 


MMA/MAA 80/20 wt% 


1 


130.4 


9.75 


cxceneni 


30 


Example 9 


EMA/MAA 85/1 5 wt% 


0 


97.8 


9.38 


Excellent 




txampie iu 


CivirvlVIMM OJ( 1 Q Wl /o 


1 


97.8 


9.25 


Excellent 




Example 11 


MMA/MAA 90/1 0wt% 


2 


65.2 


9.0 


Excellent 


.35 


Example 12 


MMA/BA/MAA 65/25/10 wt% 


0 


65.2 


10.0 


Excellent 


Example 13 


MMA/BA/MAA 70/20/10 wt% 


1 


65.2 


9.0 


Excellent 



Comparative Samples J-N and Examples 14-19 

the Mowing examines denfonstrate the.excellent: ptysical.properties that are obtained with coating compositions 
of the present inve&ibnT T^uefcus protective overeat formulations comprising 7 wt% total solids are applied onto the 
dried antisteric Isiyer Win theprevious examples and dried at 100 °C for 2 minutes to give a dry coating weight of 1076 
mg/rrrl Itis known {described in U.S. Patents 5,006,451 and 5.221,598) that the antistatic properties of the vanadium 

45 pentoxide layer are destroyed after film processing if not protected by an impermeable barrier. Thus the permeability of 
the :example {protective overcoat layers could be evaluated by measuring the antistatic properties of the samples, after 
processing in conventional.film developing and fixing solutions. 

The samples are soaked in high pH (11 .3) developing and fixing solutions as described in U.S. Patent 4,269,929. 
at 38 °C for 60 seconds ; each and then rinsed in distilled water. The internal resistivity (using the salt bridge method, 

so described in Ft. A. Elder, "Resistivity Measurements on Buried Conductive Layers", EOS/ESD Symposium Proceed- 
ings, Sept. 1990, pages 251 -254.) of the processed samples at 20% relative humidity is measured and compared with 
the internal resistivity before processing. The abrasion resistance for the dried coating is measured in accordance with 
the procedure set.forth in AStM_D1044. The results are given in table 2. M w in Table 2 represents the weight average 
molecular ^ei^ht of the polymer. Elvacite 2041 is methyl methacrylate polymer sold by ICI Acrylic Inc. and is coated 

55 from organic solvent to give a dry coating weight of 1 076 mg/m 2 . 
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Comparative samples J-L demonstrate, that aqueous coat jng compositions containing high Tg vinyl copolymers 
having high acid numbers at low solution pH yield coatings that have very poor resistance to mechanical scratch and 
abrasion, and the samples do not preserve the antistatic properties after film processing indicating that although the 
coatings are transparent they are not impermeable. Comparative sample M contains a methyl methacrylate polymer 
coated from organic solvent, and the coating therefore has excellent quality and good scratch resistance and protects 
the antistatic layer during film processing. Comparative sample N contains a polymer with an acid number of 97.8, a Tg 
greater than 50 °C. and is applied from a coating composition with a pH of 9.0. However, sample N did not contain a 
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crosslinking agent capable of reacting with carboxylic acid groups and, therefore, the dried film is not impermeable to 
film processing solutions. On the other hand, the coatings prepared from aqueous coating compositions in accordance 
with the present invention have excellent film quality and superior resistance to mechanical scratch and abrasion and 
protect an underlying antistatic layer from attack fromfilm processing solutions. 

Claims 

1. An imaging element comprising a support: 

an image forming layer; 
an antistatic layer; and 

a.protective layer overlying said antistatic layer formed from an aqueous coating composition containing a film 
forming binder and a crosslinking agentwherein the film forming binder comprises a carboxylic acid containing 
vinyl polymer or copoly mer having a glass transition temperature of greater than 50°C and an acid number of 
from 60 to 260 wherein the carboxylic acid containing vinyl polymer or copolymer is reacted with ammonia or 
amine so that the coating composition has pH of from 7 to 10. 

2. The imaging element of Claim 1 wherein the carboxylic acid containing vinyl polymer or copolymer of the coating 
composition is obtained by interpolymerizing one or more ethylenically unsaturated monomers containing carbox- 
ylic acid groups with other ethylenically unsaturated monomers. 

3. The imaging element of Claim 2 wherein the ethylenically unsaturated monomers containing carboxylic acid groups 
is selected form the group consisting of acrylic monomers, monoalkyl itaconates, monoalkyl maleates, citraconic 
acid and styrene carboxylic acid: 

4. The imaging element of Claim 2 wherein the other, ethylenically unsaturated monomers are selected from the group 
consisting of alkyl esters of acrylic acid, .alkyl esters of methacrylic acid, hydroxyalkyl esters of acrylic acid, hydroxy- 
alkyl esters of methacrylic acid, nitriles of acrylic acid, nitriles of methacrylic acid, amides of acrylic acid, amides of 
methacrylic acid, vinyl acetate, vinyl propionate, vinylidene chloride, vinyl chloride, vinyl aromatic compounds, 
dialkyl maleates. dialkyl ttaconics. dialkyl methylene-malonates. isoprene and butadiene. 

5. The imaging element of Claim 1 wherein the antistatic layer comprises vanadium pentoxide. 

6. The imaging element of Claim 1 wherein the protective layer further comprises a lubricant. 

7. The imaging element of Claim 1 wherein the protective layer further comprises matte particles. 

8. The imaging element of Claim 1 wherein the crosslinking agent is selected from the group consisting of epoxy com- 
pounds, polyfunctional.azrridines. methoxyalkyl meiamines. triazines. polyisocyanates and carbodimmides. 

9. The imaging element of Claim 1 wherein the crosslinking agent comprises from 5 to 30 weight percent of the car- 
boxylic acid containing vinyl polymer or copolymer. 

10. The imaging element of claim 1 wherein the acid number is from 60 to 1 50. 
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